Arylamine N-Acetyltransferase 1 Regulates Expression of Matrix Metalloproteinase 9 in Breast Cancer Cells: Role of Hypoxia-Inducible Factor 1-α.
Arylamine N-acetyltransferase 1 (NAT1) is a drug-metabolizing enzyme that influences cancer cell proliferation and survival. However, the mechanism for these effects is unknown. Because of previous observations that NAT1 inhibition decreases invasiveness, we investigated the expression of the metalloproteinase matrix metalloproteinase 9 (MMP9) in human breast cancer samples and in cancer cells. We found a negative correlation between the expression of NAT1 and MMP9 in 1904 breast cancer samples. Moreover, when NAT1 was deleted in highly invasive breast cancer cells, MMP9 mRNA and protein significantly increased, both of which were reversed by reintroducing NAT1 into the knockout cells. After NAT1 deletion, there was an increased association of acetylated histone H3 with the SET and MYND-domain containing 3 (SMYD3) element in the MMP9 promoter, consistent with an increase in MMP9 transcription. NAT1 deletion also up-regulated hypoxia-inducible factor 1-α (HIF1-α). Treatment of the NAT1 knockout cells with small interfering RNA directed toward HIF1-α mRNA inhibited the increased expression of MMP9. Taken together, these results show a direct inverse relationship between NAT1 and MMP9 and suggest that HIF1-α may be essential for the regulation of MMP9 expression by NAT1. SIGNIFICANCE STATEMENT: The expression of the enzyme NAT1 was found to be negatively correlated with MMP9 expression in tumor tissue from breast cancer patients. In cells, NAT1 regulated MMP9 expression at a transcriptional level via HIF1-α. This finding is important as it may explain some of the pathological features associated with changes in NAT1 expression in cancer.